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DETAILED ACTION 
Oath/Declaration 

The oath/declaration filed on 07/21/2006 is acceptable. 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 

basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or 
on sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 21 and 23 - 28 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Schindler et al., WO03/0 19649 (As cited by Applicant on 4/2/07. An English translation is 
available at US 2005 / 0079700). 

In re Claim 21, Schindler discloses a semiconductor structure 1200 (Fig. 12) comprising: 
a substrate 1201; two electrically conductive structures (left 103 and right 103) over the substrate 
1201, a sub-area 107 between the two electrically conductive structures (left 103 and right 103) 
being free of material; a layer of material containing silicon, oxygen and nitrogen (1202, 1203, 
1204, 1205, 1206, 1207, 1209) overlying the two electrically conductive structures (left 103 and 
right 103); an intermediate layer (104, 1210) comprising an electrically insulating material 
overlying the layer of material containing silicon, oxygen and nitrogen (1202, 1203, 1204, 1205, 
1206, 1207, 1209); and a covering layer (111, 1212) overlying the intermediate layer (104, 1210) 
and the sub-area 107 between the two electrically conductive structures (left 103 and right 103 
such that the sub-area 107 comprises a material-free area that is sealed from the environment 
(Fig. 12, [0098 - 0104]). 
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In re Claim 23, Schindler discloses that the two electrically conductive structures 103 
comprise copper structures (Fig. 12, [0062]). 

In re Claim 24, Schindler discloses that the material-free area 107 comprises an air gap 
(Fig. 12, [0015]). 

In re Claim 25, Schindler discloses the layer of material containing silicon, oxygen, and 
nitrogen (1202, 1203, 1204, 1205, 1206, 1207, 1209) (Fig. 12, [0098]). The applicant's claim 25 
does not distinguish over the Schindler' s device regardless of the process used to form the layer 
of material containing silicon, oxygen, and nitrogen, because only the final product is relevant, 
not the recited process of forming by a plasma-enhanced chemical vapor deposition process. See 
SmithKline Beecham Corp. v. Apotex Corp., 78 USPQ2d 1097 (Fed. Cir, 2006 ("While the 
process set forth in the product-by-process claim may be new, that novelty can only be captured 
by obtaining a process claim.") 

In re Claim 26, Schindler discloses that the intermediate layer (104, 1210) is silicon oxide 
(Fig. 12, [0098]). The applicant's claim 26 does not distinguish over the Schindler's device 
regardless of the process used to form the intermediate layer, because only the final product (a 
silicon oxide intermediate layer) is relevant, not the recited process of forming the layer from (a 
gaseous) silane-based silicon oxide (precursor). See SmithKline Beecham Corp. v. Apotex Corp., 
78 USPQ2d 1097 (Fed. Cir, 2006 ("While the process set forth in the product-by-process claim 
may be new, that novelty can only be captured by obtaining a process claim.") 

Note that when "product by process" claiming is used to describe one or more limitations 
of a claimed product, the limitations so described are limitations of the claimed product per se, 
no matter how said product is actually made. In re Hirao, 190 USPQ 15 at 17 (footnote 3). See 
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also In re Brown, 173 USPQ 685; In re Luck, 177 USPQ 523; In re Fessmann, 180 USPQ 324; 
In re Avery, 186 USPQ 161; In re Wertheim, 191 USPQ 90 (209 USPQ 554 does not deal with 
this issue); and In re Marosi et al., 218 USPQ 289, all of which make it clear that it is the 
patentability of the final product per se which must be determined in a "product by process" 
claim and not the patentability of the process, and that an old or obvious product produced by a 
new method is not patentable as a product, whether claimed in "product by process" claims or 
not. Note that applicant has the burden of proof in such cases, as the above caselaw makes clear. 
See also MPEP 706.03(e). 

The Federal Circuit recently revisited the question of whether a "product by process" 
claim can be anticipated by a reference that does not recite said process. See SmithKline 
Beecham Corp. v. Apotex Corp., 78 USPQ2d at 1 100. The Federal Circuit cited with approval 
this Office's current statement of the law, found in MPEP § 21 13: 

[Even] though product-by-process claims are limited by and defined by the process, 
determination of patentability is based on the product itself The patentability of a product does 
not depend on its method of production. If the product in the product-by-process claim is the 
same as or obvious fi-om a product of the prior art, the claim is unpatentable even though the 
prior product was made by a different process. 

Id. at 1 101 . The Federal Circuit held this statement to be consistent with its own views on 
this topic, as well as various Supreme Court rulings, notably Gen. Elec. Co. v. Wabash 
Appliance Corp., 304 U.S. 364, 373 (1938) ("Although in some instances a claim may validly 
describe a new product with some reference to the method of production, a patentee who does 
not distinguish his product fi-om what is old except by reference, express or constructive, to the 
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process by which he produced it, cannot secure a monopoly on the product by whatever means 
produced."). Id. 



In re Claim 27, Schindler discloses that the coveting layer (111, 1211) comprises silicon 
oxide (Fig. 12, [0098]). 

In re Claim 28, Schindler discloses that the covering layer (111, 121 1) is formed based on 
ozone-activated decomposed tetraethyl orthosilicate (Fig. 12, [0103]). 

Note the method of forming a device is not germane to the issue of patentability of the 
device itself. Therefore, this limitation has not been given patentable weight. 

The apphcant's claim 28 does not distinguish over the Schindler's device regardless of 
the process used to form the covering layer, because only the final product is relevant, not the 
recited process of forming the layer from on ozone-activated decomposed tetraethyl orthosilicate. 
See SmithKline Beecham Corp. v. Apotex Corp., 78 USPQ2d 1097 (Fed. Cir, 2006 ("While the 
process set forth in the product-by-process claim may be new, that novelty can only be captured 
by obtaining a process claim.") 

Note that when "product by process" claiming is used to describe one or more limitations 
of a claimed product, the limitations so described are limitations of the claimed product per se, 
no matter how said product is actually made. In re Hirao, 190 USPQ 15 at 17 (footnote 3). See 
also In re Brown, 173 USPQ 685; In re Luck, 177 USPQ 523; In re Fessmann, 180 USPQ 324; 
In re Avery, 186 USPQ 161; In re Wertheim, 191 USPQ 90 (209 USPQ 554 does not deal with 
this issue); and In re Marosi et al., 218 USPQ 289, all of which make it clear that it is the 
patentability of the final product per se which must be determined in a "product by process" 
claim and not the patentability of the process, and that an old or obvious product produced by a 
new method is not patentable as a product, whether claimed in "product by process" claims or 
not. Note that applicant has the burden of proof in such cases, as the above caselaw makes clear. 
See also MPEP 706.03(e). 

The Federal Circuit recently revisited the question of whether a "product by process" 
claim can be anticipated by a reference that does not recite said process. See SmithKline 
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Beecham Corp. v. Apotex Corp., 78 USPQ2d at 1 100. The Federal Circuit cited with approval 
this Office's current statement of the law, found in MPEP § 21 13: 

[Even] though product-by-process claims are limited by and defined by the process, 
determination of patentability is based on the product itself The patentability of a product does 
not depend on its method of production. If the product in the product-by-process claim is the 
same as or obvious from a product of the prior art, the claim is unpatentable even though the 
prior product was made by a different process. 

Id. at 1 101 . The Federal Circuit held this statement to be consistent with its own views on 
this topic, as well as various Supreme Court rulings, notably Gen. Elec. Co. v. Wabash 
Appliance Corp., 304 U.S. 364, 373 (1938) ("Ahhough in some instances a claim may validly 
describe a new product with some reference to the method of production, a patentee who does 
not distinguish his product fi-om what is old except by reference, express or constructive, to the 
process by which he produced it, cannot secure a monopoly on the product by whatever means 
produced."). Id. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A palcnl may nol be obtained though the invention is not identically disclosed or described as set forth in 
section 1 02 ol' ihis lille, if the differences between the subject matter sought to be patented and the prior art ea:e 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 12, 13, 14, and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Schindler et al. in view of Vogt, WO 2003102264 (English translation US 2006 / 0084236). 

Schindler discloses a method for producing a layer arrangement 1200 (Fig. 12), the 
method comprising: forming, in a process chamber, a layer of oxygen material (1203, 1205, 
1207) and nitrogen material (1202, 1204, 1206, 1209) over a substrate 1201 that has a plurality 
of electrically conductive structures (left 103 and right 103) and/or over a part of a surface of the 
electrically conductive structures, the layer being formed using a plasma-enhanced chemical 
vapor deposition process ([0098]) with oxygen material by means of an organic silicon precursor 
material (TEOS), the layer of oxygen material (1203, 1205, 1207) and nitrogen material (1202, 
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1204, 1206, 1209) being formed in such a manner that an area 107 free of material remains 
between the electrically conductive structures (left 103 and right 103); forming an intermediate 
layer 1210 comprising an electrically insulating material over the layer of oxygen material (1203, 

1205, 1207) and nitrogen material (1202, 1204, 1206, 1209) ([0102 - 0104]); and selectively 
forming a covering layer 111 over the intermediate layer 1210 such that the area 107 free of 
material between the electrically conductive structures (left 103 and right 103) is sealed from the 
environment and forms a cavity ([0104]). 

In re Claim 13, Schindler discloses the organic silicon precursor material comprises 
tefraethyl orthosihcate ([0098]). 

The only difference between the Applicant's claims 12, 13 and the method of Schindler is 
that Schindler does not specify that nifrogen material being supplied during the supply of silicon 
material. 

Vogt teaches a method of for producing a layer arrangement, which includes a step of the 
nifrogen material being supplied during the supply of silicon material ([0070], [0075]). 

Additional differences between the Applicant's claims 14 and 19 and the method of 
Schindler is that Schindler does not teach using nifrogen as a fiirther precursor material or 
forming the oxygen material and nifrogen material layers while setting a pressure in the process 
chamber between 1600 Pa and 5300 Pa. 

In re Claim 14, Vogt discloses using nitrogen as a further precursor material ([0025]), 
while in re Claim 19, Vogt discloses forming layers of oxygen material and nifrogen material 
while setting a pressure in the process chamber between 1600 Pa and 5300 Pa ([0034]). 
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It would have been obvious to one having ordinary skill in the art at the time of the 
invention was made to combine teachings of Schindler and Vogt, and to supply nitrogen during 
the supply of silicon material to provide sufficient mechanical and electrical stability as 
suggested by Vogt ([0012]). 

Claims 15 - 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Schindler 
in view of Vogt as applied to claim 14 above, and further in view of Hayashide et al, US 
6,914,011. 

Schindler and Vogt suggest a method having all the limitations of claims 15-17 except 
for the specific flow-rate ratios of tetraethyl orthosilicate to nitrogen. 

Hayashide teaches the film deposition with different flow-rate ratios of tetraethyl 
orthosilicate / fllm deposition gas to nitrogen (Figs. 4, 11, 17; column 5, lines 4-18). 

Hayashide also demonstrate that the flow-rate ratio is a result effective variable because it 
affects on the film deposition rate (column 5, lines 4-18). Hayashide teaches a range of flow- 
rate ratios that overlap the ranges claimed in claims 15-17. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to perform the method of claim 13 
while adjusting the flow-rate ratio to the claimed flow-rate ratios, since it has been held that 
where the general conditions of a claim are disclosed in the prior art, discovering the optimum or 
working ranges involves only routine skill in the art. [MPEP, 2144.05; II.B]. In re Antonie, 559 
F.2d 618, 195 USPQ 6 (CCPA 1977). 

Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Schindler in view 
of Vogt as applied to claim 1 2 above, and fiirther in view of Bielefeld et al. , US 2006/0 1 05 5 8 1 . 
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Schindler and Vogt suggest a method having all the limitations of claim 18 except for 
supplying helium as a carrier gas. 

Bielefeld teaches using helium as a carrier gas in PECVD reactor ([001 1]). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine teachings of Schindler, Vogt, and Bielefeld, and to use helium as a carrier 
gas for stabilizing the plasma as suggested by Bielefeld ([001 1]). 

Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Schindler in view 
of Vogt as applied to claim 19 above, and further in view of Qiao et al., US 6,803,318. 

Schindler and Vogt suggest a method having all the limitations of claim 20 except for 
setting a temperature in the process chamber between 300°C and 500°C. 

Qiao teaches that a plasma-enhanced CVD reactor uses the temperature in the range from 
about 200° C to about 500° C for processing tetraethyl orthosilicate (TEOS) to deposit insulation 
layers comprising oxides and nitrides on semiconductor substrate (colunm 13, lines 34 -64). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine teachings of Schindler, Vogt, and Qiao, and to use the specified 
temperature range for improving the layer alignment / arrangement as suggested by Qiao 
(column 2, lines 10-12). 

Allowable Subject Matter 

Claim 22 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 

any intervening claims. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to NIKOLAY YUSHIN whose telephone number is (571)270-7885. 
The examiner can normally be reached on Monday through Friday from 8 a.m. to 5 p.m. EST. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Davienne Monbleau can be reached on 571-272-1945. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Elecfronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

NY /Thomas L Dickey/ 

Examiner, Art Unit 2893 Primary Examiner, Art Unit 2826 



